observed, through cranial windows, the lodgment of solid emboli in vessels of the pia-arachnoid.
They noted brisk contractions of the walls not only of the vessel occluded but also of neighbouring arteries. In a few such instances these contractions might be prolonged. Such a phenomenon has often been suggested as the cause of the temporary nature of the neurological disorders which may occur in cases of embolization where the cerebral arteries are otherwise healthy.
A feature of the lesions of atherosclerosis is the presence of thin-walled capillaries and sinusoids in the atheromatous plaques and in the wall of the artery beneath the plaques. Occasionally these rupture, allowing heemorrhage into the muscular wall of the vessel. I believe such a naturally occurring injury may produce arterial spasm, which, if short-lived, will give rise to fleeting neurological signs and, if prolonged, offers an explanation of infarcted cerebral tissues which at autopsy are seen to be supplied by arteries not thrombosed and only slightly occluded by atheroma.
The damage caused to the carotid artery by angiographic needling which may be insignificant in a healthy vessel may cause a haematoma and even extensive dissection of the wall in athero-matou3 arteries predisposed to such a lesion. Any such lesion may stimulate prolonged spasm of the vessel.
Death within a few hours of angiography sometimes occurs, especially in patients suffering from atherosclerosis, but in these cases time does not allow development of the picture of ischaemic damage which may, in any case, be confused by the primary disease.
A case which I think is significant is that of a man aged 63 who had suffered; for two years principally from dysphasia. Left-sided percutaneous carotid angiography was performed apparently satisfactorily, though the films showed that little contrast medium had passed up the internal carotid tree. During the examination he became unconscious and remained so until his death eighteen days later. At autopsy there was slight evidence of bruising of the common carotid artery. Both the common and the internal carotid arteries showed plaques of atheroma but nowhere was there occlusion or any thrombosis. Examination of the brain showed a widespread atherosclerosis of a moderate degree but no obstructed vessels could be found. There were scattered small areas of softening of varying ages in grey and white matter of both hemispheres. The lesion of particular interest is in the cortex of the left fronto-parietal regions. This lesion consists of necrosis of the third and fourth layers of the cortex extending in places to deeper layers and occasionally joining areas of softening in the underlying white matter (Fig. 1) . The damaged zone is occupied by microglial phagocytes and proliferating capillaries and is compatible in age with having been produced at angiography eighteen days previously. This case presents the picture of a moderately severe cerebral arteriosclerosis with, in addition, ischimic cortical necrosis predominant in the area of distribution of the left middle cerebral artery. It strongly suggests that severe cerebral damage can be caused by prolonged spasm of the carotid artery and that therefore the clinical and angiographic picture suggesting a diagnosis of thrombosis may be fallacious. The specimen shows an area of softening in the left hemisphere (Fig. 1) . The middle cerebral artery was thrombosed and full of firm clot. The whole internal carotid artery was similarly occluded. Just proximal to the bifurcation of the common carotid artery was a circumscribed area of atheromatous ulceration to which was attached a firm, dark red blood clot (Fig. 2) .
The sneaker suggested that his specimen illustrated the part that trauma might play in carotid thrombosis and also the probability that the initial symptoms were embolic in origin.
Mr. Geoffrey Knight said that Dr. George Smyth's paper on the clinical aspects had emphasized the difficulties of diagnosis. To borrow a phrase from Dr. Smyth's paper, it was "worthy of honorable mention" that of the last 4 cases, of this condition simulating cerebral tumour which had been admitted to the South-East Metropolitan Regional Neurosurgical Centre, 3 had been diagnosed with confidence by Dr. Simon Behrman prior to the performance of arteriography. Although these cases appeared to produce a steadily progressive syndrome continuing over a period of months-in one case for eighteen months-careful analysis showed that this syndrome could, in fact, be broken down into a series of successive isolated incidents, each leaving some permanent blemish, which, in the sum, produced an appearance of continuous progression.
pne patient had exhibited a syndrome suggestive of a right temporal lobe tumour presenting with a history of progressive personality change followed by the development of a progressive hemiparesis, and investigation had revealed a quadrantic hemianopia. At arteriography in this case excellent filling of the vertebral and basilar arteries was produced by reflux owing to obstruction of the carotid high in the neck.
A second case simulated the evolution of a left temporal lobe tumour with increasing aphasia, paresis of the contralateral arm and epilepsy. In order to account for the successive incidents which led to this progression in the syndrome they had postulated the occurrence of multiple emboli in the small cerebral vessels, a postulate which receives confirmation from Dr. Brian Turner's observations. In order to protect the brain from further damage by embolism they had, in the last 2 cases, gone so far as to tie the internal carotid artery high in the neck, for they believed that if it could be shown that the progressive syndromes were produced by multiple cerebral emboli, surgery had a part to play in protecting the brain from increasing damage.
Professor P. C. P. Cloake said that an interesting problem was the explanation of the long remittent history in some cases of internal carotid thrombosis. The appearance and remission of symptoms might continue for months or even years and attempts to explain this fact had been based on an hypothesis of cerebral embolism or on one of intermittent spasm of cerebral arteries.
Embolism would presumably mean that the carotid thrombosis had already happened when these symptoms began, spasm might precede or follow the carotid thr.ombosis, but it is difficult to believe that either of these factors alone would be likely to play an important part in producing remitting symptoms over many months, especially since evidence of multiple emboli was usually not found.
It was known that internal carotid blood flow could be arrested in many people without causing any serious effects, the anastomotic circulation becoming at once adequate to supply the necessary blood flow to the deprived cerebral arteries. This anastomotic circulation came from the vertebrals, the opposite internal carotid by way of the circle of Willis and the external carotid artery of the homolateral side mainly via orbital vessels and branches of the ophthalmic artery in which, of course, the flow might be actually reversed if the anastomotic contribution from the external carotid was large.
Though this readjusted circulation might prove adequate to maintain normal cerebral function it was possible that its reserves were much more limited and that relatively minor disorders of systemic circulation might suffice to break down this compensation. When that occurred it was suggested that the symptoms appeared: for example, transient amaurosis of the homolateral eye. Such disturbances might sometimes occur also on the "normal" side. Dr 
